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AUSHORS:Polyakov, 5. N. ana Starodubov, K. F. 

TITLE: Influence of Manganese and Molybdenum on the Solubility of 
Carbon in a-iron and the Kinetics of the Process of Separation 
of Garbon from the a-iron in the Presence of Manganese and 
Molybdenum (Vliyaniye margantsa i molibdena na rastvorimoss¢’ 
ugleroda v al'fa-zheleze i kinetika protsessa vydeleniya 
ugleroda iz al'fa-zheleza v prisutstvii margantsa i molibdena) 


PPRIODICAL: Fizika metallov i metallovedeniye, 1958, Vol 6, Nr 6, 
pp 1110-1121 (USSR) 


ABSTRACT: Investigation of the solubility of carbon and nitrogen in 
commercial iron is of much theoretical and practical interest, 
particularly from the point of view of elucidating the nature 
of such phenomena as temper prittleness, ageing, blue prittle- 
ness, The view has been expressed by various authors (Refs.1, 
2), that the cause of temper prittleness is the effect of the 
alloying elements on the shape of the curve of solubility of 
the carbon in a-iron. However, as far as the authors are 
aware, no direct experimental data are available on this point, 
mainly since investigation of the solubility of carbon in 
a-iron is difficult due to the fact that its content in the 
Solid solution is low (Ref.3), Finkel'shteyn and Rozin 

Card 1/9 (Ref .4), Wert (Ref.5) and Dijkstra (Ref.6) applied the method 
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of internal friction, based on the acurr ence of pronounced peaks 
of internal friction as a function of temperature for study 
jing the behaviour of carbon and nitrogen in solid solutions, 
For an oscillation frequency of 1 c.p.s. a peak due to nitro- 
gen occurs at 20°C and a peak due to carbon occurs at 30°C, 
Snoek . (Ref.7) has shown that this effect ceases after com- 
plete elimination of carbon and nitrogen and therefore these 
internal-friction peaks are due to the penetration d these ele- 
ments into the atom lattice and it is to these elements 
that this effect is ascribed. It follows from the theory of 
low-temperature anomalies of the internal friction that the 
magnitude of the internal friction peak is proportional to 

the content of atoms of carbon or nitrogen in the solid soiut- 
jon if their concentration is low, irrespective of the shape 
and dimensions of the excess phases (carbides and saaeuaes) 
This fact opens up extensive possibilities for investigating 
+he processes of decomposition of solid solutions of carbon 


° 
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and nitrogen in a-iron and the influence of various alloying 
elements on the solubility of carbon and nitrogen in a-iron, 
The aim of the work described in this paper was to study the 
influence of Mn and Mo on the character of the decomposition 
of the solid solution of carbon in a—iron and the plotting 
of the high-temperature part of the curve of solubility of 
carbon in iron in the presence of these elements. In choos- 
ing the materials for investigation the authors took into 
consideration the fact that manganese increases the suscept-— 
ibility of the steel to temper brittleness (Ref.8) whilst 
molybdenum, in quantities of 0.4 - 0.5%, reduces this sus— 
ceptibility. The experimental melts were prepared in such 
a way that two ingots were produced from a single melt, one 
peing of a commercially-pure iron, the other being of iron 
alloyed with the appropriate element. The alloys were pro- 
duced in a vacuum—induction furnace; the ingots were sub- 
jected to diffusion annealing for 24 hours at 1200°C and 
were forged into rods of 8 mn dia. The starting material 
for the experiments was wire of O.7 mm dia, produced by 
Card 3/9 drawing of ground blanks. The chemical composition 
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formation of a special molybdenum carbide which completely 
liquidates the temperature solubility of carbon in the o~-iron 
in the range 720 - 550°C: 4d) influence of Mo on the kinetics 
of sep@ation of the carbon from a-iron. The kinetics of this 
process can be studied from the graphs, Fig.4; the presence 
of 0.4% Mo does not show a strong decelerating influence on 
the decomposition of the solid solution. In the given case, 
there is no incubation period and the entire process termin~- 
ates in 30 or 15 min at 650 and 550°C, respectively. The 
authors explain the possible mechanism of the influence of 
Mm and Mo on the Type II temper brittleness as follows: the 
presence of these elements, Mn and Mc, changes the tempera- 
ture characteristics of the solubility of carbon in the bedy 
of the grain and apparently also at the boundaries of the 
a—-iron grains which brings about an increase (in presence of 
Mn) or a decrease (in presence of 0.4% Mo) in the relative 
quantity of the carbides sq@srated during slow cooling, In 
Card 6/9 
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incubation period, there is no incubation period in the case 
of alloying with hio; 

4) the activation energy of the diffusion of carbon in the 
case of alloying with Mn and Mo was determined; this was 
found to equal 19 000 + 1000 cal/mol in both cases, i.e, it 
was found that 0,75% Mn and 0.4% Mo have practically no in- 
fluence on the speed of displacement of carbon in o-iron; 

4) the activation energy of the process of decomposition was 
evaluated analytically and it was found that the initial 
stage of the decomposition is determined by the diffusion of 
the carbon; 

5) an explanation is offered (see above) of the inflnence of 
fin and Mo on the development of Type II temper brittleness, 
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Metallurgy, Academy of Sciences Ukrainian 


SUBMITTED: June 28, 1957. 
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STARCDUBOV, K. F. and SAZONOVA, A. A. | 


(Dnepropetrovsk Metalllursical Inst.) 


"The Influence of Annealing Temperature after Herdening, and Isthermic 
Hardening During the Subsiding of Oscillations in Silicon Spring Steel." 


report presented at Inter-vuz Conference on Relaxation Phenomena in Pure Metels 
and Alloys. 2-4 Apr 58 at Moscow Inst. of Steel. 


Vest. Vys Shkoly, 9, 72-73, %58 
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8/137/62/000/001/ 212/237 


A154/A101 
AUTHORS : ‘Starodubov;,.K..F., Babich, Vv. K. 
TITLE: Investigation of the tempering processes of hardened and cold- 


worked steel 


PERIODICAL: Referativnyy zhurnal. Metallurgiya, no. 1, 1962, 97+ abstract 11694 
("Nauchn, :tri Dnepropetrovsk. metallurg. in-t", 1958, no. 36, 43. - 


58). re : et : ee: 


: The method of X-ray analysis was used to study the .causes of reduc- 
tion in ductility and slight increase in strength when tempering at 300 - 500°C 
the hardened and cold-worked "70" steel and deformed commercial Fe (0.09% Cc). _ 
The steel 70" was worked by drawing after. patenting, and tthe -commercial_Fe,- 
after annealing at goo’c, Tempering was aarried out at. 100 - 675°C in a vacuum, 
X-ray structural analysis revealed the width of the line (211), size. of the do- 
mains D and 2nd-order distortion of the erystal Lattice A.afa. It was established 
that, when tempering hardened "70" steel at 375 - 475°C, § slightly decreased with 
an increase of the tempering temperature, and the rate of reduction of Oy decreased, 
This was accompanied by an inerease of KH, and breaking-up of the ol-phase domains. 
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When tempering the worked wire within a given temperature ratige, increase of Hj, 
reduction of the increase of i and a drop in Sy were alsa observed;.. refinement 
of the ol-phase domains also took place. The tempering temperature at which these 
phenomena occur is lower and the intensity of the effect the greater, the greater 
is the degree of deformation, When tempering deformed commercial Fe analogous 
phenomena were also observed, but the effect was considerably less than in the 
case of steel "70" The tempering temperature ranges in which the described 
phenomena occur coincide for both steel "79" and the commercial Fe, This proves 
that the anomalous change in properties upon tempering is not connected with re- 
erystallization in the working, since its temperature depends considerably on 
the C content, The reduction of & and the slignt increase of Sy when tempering 
cold-worked steel in a temperature range of 300 - 550°C may thus be explained by 
refinement of the ol~phase domeins caused by plastic shifts in the microregions, 
Ond-order distortions up to tempering temperatures of 350 - 375°C are greater in 
hardened steel than in worked steel; at higher tempering temperatures the 2Qnd- 
order distortions are about the same in hardened and greatly-deformed steel. In 
slightly deformed steel > 405° the elastic distortions remain greater, so that 
the ol-phase domains are broken up at higher temperatures, Since an increase of 
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8/137/62/000/001/212/237 
Investigation of the... A154/A101 


the C -céntent. in-hardened-steel is accompanied by an increase of the Ond-order 
lattice distortions, a shift of the temperature range of the anomalous change in 
properties towards the lower tempering temperatures should be observed, The 
anomalous change in properties taking place upon tempering cannot be explained 
by carbide transformation, since it occurs not only in hardened steel but also in 
cold-worked steel, There are 9 references. — ) 
N.. Kalinkina 


[Abstracter's notes Complete translation ] 
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A052/A101 
AUTHORS: Starodubov; K, P.,“Kossaya, “I. "I. 
‘ 
TITLE: The. change in mechanical. L properties: of low-carbon steel following 
ageing 


PERTODICAT “Referativnyy, zhurnal; Mefjeliurgiya, no; 1, 1962, 35, ‘abstract 11240 
“wn Nauchn.' ‘tr, Dnegropetrovek. ‘metallirg. in-t, no, 36, 1958, 59-71) 


TEXT: The effect of tempering: conditions, taataratine! (50° - 650 °c) and 
duration''(0.5 - 60 hours), on mechanical properties? (G4, 6 , %,) and 

of hot-rolled rod, cold-rolled sheet. “and:: ‘boiler. sheet: grade 10. teel was 
investigated. The maximum increase of. Ra’ ey 10° ~iI@:units), 86: (by 8 - 10 oke/ 
mm?) and 65 (by 7 - 8 kg/mm) was: observed after;10 - 15 hours' ageing ‘at 50 °c, 
At the cane time a decrease of 6 by 3%, of me by 5, and. a sharp ‘drop of m, 
took place, : ; 


te 


T. Fedorove . 
[Abstracter"s note: Complete translation] oe 


Card 1/1 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652920017-8" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652920017-8 
. : nee a Ex! seco oes 


“ bw 


aR TEEN BSy 


18(3), 18(7) SOV/163~59-1-28 /50 
AUTEC2S: Starodubov, K. F., Babich, V. K. 


TITLE: Variation of Coercive Force Due to Deformation of Patent 
Steel (Izmeneniye koertsitivnoy sily pri deformatsii 
patentirovannoy stali) 


PERICDICAL: Nauchnyye doklady vysshey shkoly. Metallurgiya, 1959, 
Nr 1, pp 151 - 153 (USSR 


ABSTRACT: The patent process (hardening and subsequent quenching in 
liquid metals) leads to a certain heterogeneity of the sub- 
microscopical structure of stecl. The investisetion covered 
the carbon steels 70 and 50 with a carbon content of 0.7 | 
and 0.5%. The coercive force was measured on the coercimeter 
of the type due to I. V. Radchenko (Ref 1). The deformation 
was produced by drawing on finish draw benches. The patent 
process increases the coercive force. It was, however, shown 
by the investigation that the coercive force increases only 
for small deformations. If deformation exceeds 3355 the 
coercive force drops again. The experiments showed that the 

Cara 1/2 decrease of coercive force due to a deformation of patent 
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Yarintion of Coercive Force Due to Defcoration of Patent SCV/165-59-1-28 50 
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steel cannot be explained by the heatines of the stecl in the 
zone of deformation. The variation cf the coercive force due 
to deformation is a phenomenon sinilar to that of the variation 
of the ratio of the intensities of the X-ray interfcrence 
lines due to a deformation of patent steel, which has been 
described in the rapper cit:d by reference 2. The experinents 
lead to the conclusion that the factors causing an increase 
of the dynamic distortions in the crystal lattice of the 
M-phase exert a stronz influence upon the coercive force, 
Hardened steel may serve as a.. exam-le. In suck a steel the 
binding forces are greatly reduced due to the presence of 
carbon in the martensite lattice and hence a correspondingly 
hish coercive force is observed, There are 1 figure and 2 
Soviet refere:-ces, 

ASSCCIADICN; Dnepropetrovskiy me tailurgicheskiy institut (Dnepropetrorsk 
Institute of Metallurzy) 

SUBNIP ZED: October 24, 1957 
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18(3), 18(7) 
AUTHORS: Stsrodubov, kK, 
Babich, V. xX. 


TITLE: 


PERIODICAL: 
Pp 230-232 (USSR) 


ABSTRACT: 


lattice show that the dimensions of 
Scattering of X-rays (D) and the distortions of second order 
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Fine Crystal Structure of Steel (Vli 
na sostoyaniye tunkoy kristallicheskoy struktury stali) 


Nauchnyye doklady vysshey shkoly. Metallurgiya, 1959, Nr 1, 


This is an investigation of 5582 stee 
hardening bath was chosen in such a w 
initial structure was obtained for th 
the investigation covered ferrita- 
at a temperature of 400-550° sre o 
or of mertensite, needle-shaped troostite, 

of these Components. The methods and proced 
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& Upon the State of the 
yaniye zakalki i otpuska 


1, The temperature of the 
ay so that a different 

@ drawing process, Thus 
zementite structures, which 
omposed either of austenite, 
or of a mixture 
ures used in thig 

> The results of the 


ase of the crystal 
the domains of coherent 
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Influence of Hardening and of Irawing Upon the SOV/163-59-1-44/50 
State of the Fine Crystal Structure of Steel 


(= ) exhibit marked differences after different heat 


treatment. The structure obtained by a hardening and drawing 
treatment exhibits smaller grains and larger distortions of 
second order than the structure obtained by a direct decomposition 
of the sustenite. The curves given in figure 2 for the 
structures which were subjected to drawing after hardening with 
isothermal transformation take an intermediate course between 
the two curves mentioned previously. In all cases the 
distortions of second order are greatly reduced at drawing 


temperatures of 400-500°, A, on the contrary, is at these 


temperatures much greater in hardened and drawn samples than 
in samples treated isothermally. If the drawing temperature or 
the temperature of isothermal decomposition of austenite does 
not exceed 500° the grain size varies only negligibly with the 
conditions of the heat treatment. If, however, drawing is 
carried out at temperatures exceeding 500°, the grain size varies 
with varying conditions of the heat treatment. After an 

Card 2/3 isothermal treatment at 550° there appear interference spots 
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. 


ASSOCIATION: 


SUBMITTED: 


which indicate a recrystallization. If martensite has been 
drawn at temperatures of up to 600° no recrystallization of the 
ferrite was observed. On the strength of these X-ray structural 
analyses of steel it san be concluded that the recrystallizatim 
of ferrite in steel 55S2 proceeds after phase solidification 
with a marked intensity in different temperature intervals. 
This depends upon the fact whether the ferrite was produced 
immediately from austenite by isothermal transformation at 
temperatures exceeding 300° or by way of a martensite structure 
due to drawing. There are 2 figures and 3 Soviet. references. 


Dnepropetrovskiy metallurgischeskiy institut (Dnepropetrovsk 


Institute of Metallurgy) 


October 24, 1957 
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AUTHORS : Starodubov, K.F.;. Polyakov, S.N.. 


TITLE The Effect of Annealing Temperature on the Hardness and Specific 
Destruction Work inX12 (Khi2), X12@ (knl2F) and X12D1 (Kh12F1) Steel 


PERIODICAL: Izvestiya vyssikh uchebnykh zgavedeniy. - Chernaya metallurgiya, 
1960, No. 8, pp. 115 - 119 


TEXT: The three steel grades Khl2, Khi2F and Khl2Fl have the following 
chemical composition: 


ae Sa 
11.62 - 0.026 


11.9 - 0.35 0.011 0.025 
ll. - 0.7- 0.8] 0.011. 0.02 


and belong to the ledeburite class. The specific destruction work was investi- 
gated on specimens without notch annealed for 4h at 950°C prior to final heat 
treatment.. The quenching temperature was so chosen as to obtain a minimum of 
residual austenite (i.e., for primary hardness). V.M. Doronin's method (Ref. 4) 
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$/148/60/000/008/007/018 
A161/A029 
The Effect of Annealing Temperature on the Hardness and Specific Destruction Work 
in Khl2, Khl2F and Khl2F1 Steel 


quenching in oil from 1,000°C for Khl2 and KhieF, 
holding for 15 min; annealing at 150 - 700°C at 
cooling in air. Hardness was measured by the 
the ballistic method with 


was used for heat treatment: 
and from 1,050°C for Khl2Fl; 
25 - 50°C intervals, holding 1h; 
Rockwell C scale; the coercive force was measured by 
a + 2% accuracy. The determined dependence of hardness, specific destruction 

work and coercive force on tempering temperature is discussed and illustrated in 
a set of three graphs (Fig. 1) (a - for Khi2; b- Kh12F; c - Khl2Fl). The car 
clusion is drawn that dispersion hardening takes place in two grades, Khi2F wit 
in the 375 - 475°C range, and Kh12F1 within the 500 - 550°C range. A drop of 


dynamic strength is stated in same ranges. The growth of .the coercive force at 
dispersion hardening temperatures indicates the formation of new earbide phases 
that are coherent with the mother metal. There is 1 set of diagrams and 2 ref- 


erences: 1 Soviet and 1 English. 
ASSOCIATION: Dnepropetrovskiy metallurgicheskiy institut (Dnepropetrovsk Metal- 
lurgical Institute) 


SUBMITTED: October 15, 1959 
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The Effect of Annealing Temperature on the Hardness and Specific Dest: uctioWork - 
in kKhle2, Khl er and Khl2F1 Steel 


Figure 1. * mepemianee of the Hardness, Specific Destruction Work and Pendive 
Force on the Tempering Temperature. 
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STARODUBOV, K.F., akademik (Dnepropetrovsk) 


. Mauka i shy ttia 
Increasing the durability of machinery (MIRA 1336) 
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_STARODUBOV, K.F,;. BORKOVSKIY, Yu.2. 


Changes in the microhardness of the structural components of 
hardened low-carbon ateel depending on the temperature of 
tempering. Izv. vys. ucheb. zav.; chern. met. no. 11:121- 

124 "60. (MIRA 13:12) 


1. Dnepropetrovekly metallurgicheskiy institut. 
(Steel--Metallography ) 
(Metals, Effect of temperature on) 
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4054/4029 


AUTHORS 3 Staroduboy, K,F., Member of the UkrSSR Academy of Sciences, 
“Yalmykov, V.V., Sngineer 


TITLE: Effect of Arsenic, Phosphorus and Carbon on the Properties of 
Steel 


PERIODICAL: Stal', 1960, No. 11, pp. 1034-1037 


TEXT 3 In spite of large-scale research in this field, clearly defined 
theories on the effect of arsenic on the mechanical, technological and physic 
al properties of steel are still lacking. As an increase in the arsenic 
content of steel (0.15%) is of considerable interest with a view to a more 
intensified application of ores from the Kerch' deposit, further investigations 
were carried out on this subject while taking into consideration that the 
optimum arsenic content of carbon steels as an embrittling element depends on 
the presence of other embrittling substances such as phosphorus. Three groups 
of steel were tested with various carbon content (in steel A:0.15%, in steel 6 
/3/:0.45% and in steel(B/V/: 0.75%) and with different arsenic content in such 
a way that two subdivisions in each group were made having identical carbon, 
as well as low amiahigh phosphorus content. The tests (carried out in a 
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4054/4029 


Effect of Arsenic, Phosphorus and Carbon on the Properties of Steel 


40kg induction furnace with magnesite crucible) with group A steels showed 
that by adding up to a maximum of 0.75% arsenic to a steel of 0.15% C and 0.01% 
phosphorus content, the strength and the plasticity of the metal were not 
affected. In group B and group V, having a C-content from 0.45 to 0.75% and a 
low phosphorus content, the addition of more than 0.30% arsenic decreased the 
relative lateral contraction in proportion to the rising C-content of the 
steel. In tests with more than 0.75% C-content the operative stress during 
rupture was also reduced. The notch impact strength of steels with a low 
phosphorus content at room and at low temperatures did not change when adding 
0.13% arsenic and decreased only slightly when the arsenic content was raised 
to 0.30%, Raising the phosphorus content to 0.060% in the steel not contain- 
ing arsenic, resulted in a slight increase in hardness and in the limit of 
strength and flow, without decreasing the notch impact strength in steels with 
@ low-carbon content at room and at low temperatures, In steels with 0.45 and 
0.75% C-content the brittleness became greater in proportion with the increase 
in C-content of the steel, In general the embrittling capacity of phosphorus 
was ten times greater than that of arsenic, Brittleness increaseé considerably 
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3/133/60/000/011/019/023 
4054/4029 


Effect of Arsenic, Phosphorus and Carbon on the Properties of Steel 


when } adding arsenic to the steel containing 0.06% phosphorus, An amount of 

0.14% arsenic in a steel having 0.15% © and 0. 060% phosphorus in its composi- 

tion decreased the notch impact strength from 22 to 14 kgn/om2 at room tempera= 

ture, The brittleness of steel with 0.45 and 0. 15% C and more than 0. 060% 

phosphorus was increased further by adding arsenic. The changes in mechanical 

properties and notch impact strength under the effect of arsenic and phosphor- 

us at various temperatures and compositions are plotted in graphs. There are 

7 figures, 1 table and 2 Soviet references, 

ASSOCIATION: Institut chernoy metallurgii AN UkrSSR C 
(Institute of Ferrous Metallurgy of the AN UkrSsR) ve 
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- STARODUBOV, K.¥F., akademik 


Wheel hardening. Wauke i zhizghn' 27 no.z336-37 ¥F '60. 
(MIRA 13:6) 


1. AN USSR, Dnepropetrovsk. 
(Car wheels) 
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STARODUBOV, XK. By _S&kad.; POLYAKOV, S.N., kand. telhn. nauk 


Optimum co nditions for the therml treatment of th 
e blades of 
sectional plowshares. Trakt. 1 sel'khozmsh, 30 no.8s42—4y he 


60. : 
(Plows) (MIRA 13:8) 
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jlo A161 /A133 


AUTHORS: Starcduhov, K. F., and Borkovskiy, Yu. Z. 


TITLE: The effect cof heat treatment on the cold brittleness of low. 
carton steel 


PERIODICAL: Lavestiya vysahikh uchebnykh zavedeniy. Chernaya metallurgiya, 
00. 15 1961, 166 - 169 


TEXT: The article presenta the results of an experimental investiga- 

tion proving that tt 1s possible to preserve the toughness in low-carbon 

Steel without wempering. The experiment material was grade "20" steel 

(0.19% C, 0.54% Mn, 0.27% Si; 0.018% P, 0.020% S, 0.11% Cr, 0.06% Ni). 

Blanks 230, wa long and 20, 36 and 55 thm in “diameter were hardened at 900°C ; 
in salted cold water and tempared at different tenperatures for 1 hour. 

Standard noteh Specimens were tested on a "MK-30" impact test machine at ee 
temperatures from -196 to +!00°C, The upper critical brittleness points 

were determinad by plotting curves and by the appearance of fracture. The 

test temperature correspeniing to the bend on the cold-brittleness curva 

was always accompanied by an appearance of a coarse-grain component in frac- 
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» Thiz tical brittleness point 

). . Quen ing in water raised the impact resistance consideratly through 

the entire teat temperature range, and the Ter point moved 20 ~ 60° low- 
T, Gepending on the ktlank diameter. Tempering after quenching brought T,, 
arther down by some 100°C. Lowering of the Tep point was stated at an in- 
crease in the tempering temperature raised te 400 -. 450°C. Tempering at 
atove 450°C raised the impact resiatance but did not lower Top point. It 
was obvicus that the Toy-lowering effect of quenching increased with an in-« 
creasing diameter of the quenched blanks. The Toy shift was considerable 
(100°) even in 55 mm diameter blanks, where quenching produced only a slight 
improvement of mechanicai properties, and such e shift doubtless .nsreases 
the stractural strength considerably. It may be soncluded that the highest 
toughness reserve was in siructures consisting of austenite decomposition 
products that formed in the range of 400 - 450°C and higher, and in struc- 
tures that formed as a result of tempering at these temperatures in the 
case cf the cocling rate in quenching being so high that austenite decompos- 
ed at lower temperatures, Thus, if low-carbon steel is quenched in a mediun 
that causes austenite decomposition in the above indicated temperature 


€ 
ft 
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range, the metal will have a maximum toughness reserve even without avtsex 
quent tempering. The quenching cf tlanks 30 mm in cross section end larger 
in water resuits ia a maximum shift of the Top point towards low rempera- 
tures, which meune that quenching must not necessarily be followed by tem- 
fering. Pacts cf amaller croe3 section need either quenching in milder 
media, or quenching with subsequent tempering at 400 - 450°. There are 3 


figures and 7+ Soviet-tlee reference. (Abstracter’s note: Essentially full 
translation). 


ASSOCIATION: Dna 
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STARODUBOV, K.F.; BORKOVSKIY, Yu.A.; GUL", Yu.P. 


Hardening of low-carbon steel from the rolling temperature. Isv. 
vyS. ucheb. zav.; chern. met. no.2:109-113 ‘61. (MIRA 14:11) 


1. Dnepropetrovskiy metallurgicheskiy institut. 
(Steel--Hardening) 
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__STARODUBOV, K.F.; BABICH, V.K.3 GASIK, L.I, 
Changes in mechanical properties during steel wire drawing. 
Izv. vys. ucheb. zav.; chern. met, 4°no,21:155-158 '61, 
(MIRA 14:12 
1. Dnepropetrovskiy metallurgicheskiy institut. ae 
(Wire drawing) 


aoe eee 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652920017-8" 


0017-8 
USGI IRE RTS BS 


eee Bat 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86- OOSTSROO TOS e2 20017 8 


erie onion greersn 


_ STARODUBOV ,_K.F., akademik; BORKOVSKIY, Yu.Z., inzh. \ 
i 

Properties of low-carbon steel following hardening and tempert: 
Metalloved. i term. obr. met. no.5t15=18 My '61, (MIRA ve a 


1.- Institut chernoy ae AN USSR. 2. Akademi 
(for Starodubov). mone 
(Steel alloys—Testing) (Metals, Effect. of temperature on) 
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S/126/61/012/005/021/028 
E040/E435 


AUTHORS: = Starodubov, K.F,, Babich, V.K., Siukhin, A.F., 
asl 9 ote 


TITLE: Changes in Plasticity of cold-drawn wire during its 
annealing in the temperature range of 300 to 600°c 


PERIODICAL: Fizika metallov i metallovedeniye, vol2, no.5, 1961, 
765-768 


TEXT; Changes in Plasticity properties of St 50 steel were 

i ated at the Dnepropetrovskiy Metall 

determining the relativ i i section 
area of vacuum-annealed i » 5; 10, 15 and 30 min 
at temperatures in the range of 300 to 600°c. After annealing, 
the specimens were examined by X-rays (interference lines from 
(110) and (220) Planes) , Tests were also made on cold=worked 
Specimens at 61.6 and 87.5% deformation. Relative elongation. 
was found to increase with increasing temperature of annealing, 
with a maximum of 6 to 7% corresponding to annealing temperatures 
within the range of 300 to 350°C. A further increase: of the 
annealing temperature (up to 550°c) and specimen holding for 
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5/126/61/012/005/021/028 
Changes in Plasticity of colda- aes E040/E435 


periods of 1 to 60 min has no effect on the relative elongation He 


—_— 


temperature, This is explained as being due to diffusion 
processes, which reduce the permissible distortion of the crystal 
lattice and result in 2 reduction of strength, A significant 
weakening of the backg: jund intensity in X-ray diagrams. is 
regarded as confirming the above conclusions, It is postulated 
that the observed reduction in the Plasticity of steel during 
annealing is the consequence of a breakdown of the grain and block 
Card 2/3 
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STARODUBOV, K.F., akademik 


~~ 


i j i i i f hardened 
Investigating processes occurring during the tempering 0. 
steel in the 300 - 500 temperature range. Trudy Inst.chern.met. 


AN URSR no.14:3-10 '6l. (MIRA 14:10) 


1. Akademiya nauk USSR. 
(Steel-~Heat treatment) (Tempering ) 
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STARODUBOV, K.F.,- akademik; POLYAKOV, S.N., kand.tekhn.nauk 
Absence of a connection between the phenomena of the reduction 
of plastic properties of steel during tempering and reversible 
temper brittleness. Trudy Inst.chern.met.AN URSR no.l4:1]1-14, ‘41. 
(MIRA 14:10) 
1. Akademiya nauk USSR (for Starodubov). 
(Steel-—Brittleness ) (Plasticity) 
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STARODUBOV, K.F., akademik; KALMYKOV, VoV., inzhe 


Effect of hardening and tempering on the properties of steel 

with a 75—percent content of carfon and vay ipa on ious 
genic and phosphorus. Trudy Inst .chern.met. NO 014240, 

1. pice (MIRA 14:10) 


1. Akademiya nauk USSR (for Starodubov). 
(Steel alleys-~Heat treatment) 
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STARODUBOV, K.F., akademik; BORKOVSKIY, YuoZe, inzh. 


Changes in the physical properties of low-carbon steel depending 
on the rate of quench hardening and the temperature of sub- 
sequent tempering. Trudy Ing%.chern.met.AN URSR noel4:50-59 

61. (MIRA 14:10) 


1. Akademiya naugf USSR (for Starodubov). 
(Ste€l—-Hardening ) (Dilatometry ) 
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STARCDUBOV, K.F., akademik; BORKOVSKIY, Yu.Z., inzh.; LASHKOV, A.D., inzh.; 
— TSAL'MAN, L.B., inzh. 


Ways of reducing steel consumption in the manufacture of large- 
diameter pipes for main pipelines. Trudy Inst.chern.met.AN URSR 
noel4:60-65 '6l. 2 (MERA 14:10) 


1. Akademiya nauk USSR (for Starodubov). 
(Sheet steel) (Pipe mills) 
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STARODUBOV, K.F., akademik; UZLOV, 1.G., kand. tekhn. nauk 
: Investigating the properties of car wheel steel tempered at 


rious temperatures. Trudy Inst.chern.met.AN URSR no.14:66-70 
Yl. P (MIRA 14:10) 
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1, Akademiya nauk USSR (for Starodubov). 
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STARODUBOV, K.F., akademik; UZLOV, I.G., kand.tekhn nauk 
- Effect of heat treatment of car wheel steel on its resistance to 
fatigue failure. Trudy Inst.chern.met.AN URSR no.14:71-75 ‘él. 
e (MIRA 14:10) 
1. Akademiya nauk USSR (for Starodubov). 
(Steel---Fatigue) (Car wheels) 
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Increasing the wear resistance of crane wheels by means of 
heat treatment. Trudy Inst.chern.met.AN URSR no.14:82-86 ‘61. 
vt ‘ (MIRA 14:10) 


1. Akademiya nauk USSR (for Starodubov). 
(Wheels--Hardening ) (Mechanical wegr) 
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AUTHORS : Starodubov, K.F., Gul', Yu.P. and Siukhin, A.F. 
TITLE: Application of induction heating for producing high 


strength tubes with a clean surface 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Chernaya 
metallurgiya, no.1, 1962, 169-170 © ‘ 


TEXT: The authors carried out experiments for the purpose 
‘of producing tubes,with high mechanical properties and a surface’ 
free from peeling- -off scale,by means of induction heating (67 kc/s), 
applying a special cooling regime. The tubes, made of the steel 
iOcn (10sp) were 40 mm in diameter, 360 mm long, the wall thickness 
was 1.5 mm and the heating speed was 600°C/sec. : The heat 
treatment consisted of heating to 1000°C, quenching with water,by 
‘means of a special tangential sprayer with slot openings,down to 
700-600°C and then in air. This heat treatment ensured decomposi- _ 
tion of the austenite in the range of pearlitic transformation. 
As a result of these experiments, tubes with a clean surface and 
high mechanical and technological properties were obtained. The 
microstructure of the weld and of the near-weld zone did not \y 
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STARODUBOV, K.F., akademik; VOLOGDIN, V.V., inzh.; KHARCHENKO, P.F., kand.~ 
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Effectiveness of the use of induction heating for the heat 
treatment of rolled ferrous metal products, Trudy Inut, 
chern, met, AN URSR 18:3-10 '62. (MIRA 15:9) 


1, Akademiya nauk UkrSSR (for Starodubov). 
(Induction hardening) 
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STARCDUBOV, K.F., akademik; BORKOVSKIY, Yu.Z., inzh. 
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Effect of the method of steel smelting, welding, and other 
factors on the effectiveness of heat treatment of low carbon 
steel, Trudy Inst, chern. met. AN URSR 18:11-21 '62, 


(MIRA 15:9) 


1, oe nauk UkrSSR (for Starodubov). 
(Steel--Heat treatment) 
(Metals, Effect of temperature on) 
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STARODUBOV, K.F., akademik; UZLOV, I.G., kand,tekhn.nauk 


Investigating the effect of tempering conditions of all-rolled 
railroad wheels on the wheel disk metal properties, Trudy Inst. 
chern, met, AN URSR 18:33-44 '62. (MIRA 1539) 


1. Akademiya nauk UkrSSR (for Starodubov). 
(Car wheels--Testing) (Tempering) 
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Rolling and hardening machine for the manufacture of double- 
flanged crane wheels. Trudy Inst. chern. met. AN URSR 18: 
45-50 '62. (MIRA 15:9) . 


1. Akademiya nauk UkrSSR (for Starodubov). 
(Wheels) (Metalworking machinery) (Induction hardening) 
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STARODUBOV, K.F., akademik; SAVENKOV, V.Ya., kand. tekhn.nauk 
Investigating the effect of addition alloys on metal properties 
of heat-treated railroad wheels. Trudy Inst. chern. met. AN 
URSR 18:51-57 '62. (MIRA 15:9) 


1. Akademiya nauk UkrSSR (for Starodubor). 
(Car wheels—Testing) (Metal alloys--Testing) 
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STARODUBOV, K,F., akademik; KALMYKOV, V.V., inzh. 
Effect of arsenic on the wear resistance of rail-type carbon 
steel, Trudy Inst, chern. met. AN URSR 18362-66 '62, 
(MIRA 15:9) 
1, Akademiya nauk UkrsSSR (for Starodubov). 
. (Steel—Testing) (Mechanical wear) 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652920017-8" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652920017-8 


ars nena Bae 


ETS SEE LEE SE TES 6 EI SS EE 


STARODUBOV, K.F., akademik; BABICH, V.K., kand.tekhn.nauk 


Hardening of cold-drawn wire during low-temperature tempering. 
Trudy Inst. chern. met. AN URSR 18:75-81 '62. (MIRA 1539) 


1, Akademiya nauk UkrSSR (for Starodubov). 
(Wire drawing) (Tempering) 
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AQO6/ A101 
AUTHORS : _Sikarodubov , K. F., Academician of AS UkrSSR, Babich, K. V., Candi- 
“date of Technical Sciences 
TITLE: High-speed annealing of "08" (rimming) steel wire 
SOURCE: Akademiya nauk Ukrayins'koyi RSR. Instytut chornoyl metalurhiyl . 


Trudy. v. 18, 1952. Metallovedeniye i termicheskaya obrabotka 
stali 1 chuguna, 85 - 91 


TEXT: For the purpose of determining the possibility of reducing the time 
of softening heat-treatment for 08 steel wire, the authors studied the effect 

of the heating rate, the temperature and cooling rate upon the structure and 
mechanical properties of this wire, dravm with varying reduction (61, 85, 90, 94 
and 97.5%) and having different diameters (4.0; 2.47; 2.04; 1.58 and 1 mm). 
The steel contains (in #): © 0.06 - 0.07; Mn 0.36; Si 0.1; P 0.018 and S 
©@,017. Experimental thermal treatment of the wire was conducted with the use of 
the electric resistance method on a unit where the heated wire specimens acted 
as the operational resistance. ‘The specimen temperature was measured with a 
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8/524/62/018/000/002/002 
High-speed annealing of "o8" (rimming) steel wire A006/A101 


chromel-alumel thermocouple welded onto the specimen. The thermocouple pulse 
was recorded by oscillograph MIIO-2 (MPO-2). The oscillograms obtained were 
used to determine the temperature of heating the specimen as a function of the 
heating time and the current passing through the specimen, On the basis of these 
data, graduation curves were plotted showing the temperature dependence of the 
specimen upon the heating time at a given current value passing through the spe-~ 
cimen. It was established tnat 08 steel wire of over 2 mm in diameter with less 
than 90% total deformation can be heat-treated for softening under the following 
conditions; heating at a rate of up to 700 degrees/sec to a temperature not be- 
Low 700 - 750°C with subsequent air-cooling. Wire of less than 2 mm in diameter, 
obtained by drawing with over 90% total reduction can be heated at a rate up to 
1,000 degrees/sec to temperatures not below 750 - 800°C with subsequent cooling 
at a rate which is below that of cooling in quiet air (cooling may be performed 
in a forehearth). Overheating in high-speed preheating to over 7oo - 800°C 
does not impair the mechanical properties of the wire during thermal treatment. 
Txtended chilling in air of wire, 1.6 - 4.0 mm in diameter, 1.e., lowering its 
temperature at the moment of cooling down to 650 - 700°C, causes higher ultimate 
strength and reduced ductility. Chilling to temperatures below 650 - 700°C re- 
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8/524/62/018/000/002/002 
High-speed annealing of "08" (rimming) steel wire A006/A101 


duces strenmth and increases ductility of the wire. Chilling in air from a tem- 
perature of 800 - 1,000°C of wire, 1 mm in diameter, with its further cooling in 
water, reduces its strength and raises ductility. ‘There are 1 table and 1 
figure. é 
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STARODUBOV, K.F.; GUL', YuePe 


of low-carbon steel hardened from the austenitic range. 
pepe chern.met. 5 no.6:103%112 '62. (MERA 15:7) 


2 ‘ 2 fut 
1. Dnepropetrovskiy metallurgicheskiy institut. 
Ce (Steel—Hardening) 
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STARODUBOV, K.F., akadonik 
Tempering of steel, Nauka i zhyttia 12 no.10:18-19 O '62. 
aay: (MIRA 16:1) 


1. AN UkrSSR. 
(Ukraine--Steel--Heat treatment) 
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STARODUBOV, K.F., akademik; GUL’, Yu.P., inzh. 


——— pendency of oxygen-blown converter steel toward aging. Stal? 
22 no.2:159-160 F '@2. (MIRA 15:2) 


1, AN USSR (for Starodubob). 
(Bessemer process) 
(Steel-—Hardening) 
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“AUTHORS: = _Starodubov, K.F., Borkovskiy, Yu.Z., Gul', YueP. 


PERIODICAL?” Metallovedeniye i termicheskaya obrabotka metallov, no. 4, 
1963, 48 - 59 . ; PETES 


TEXT: ’ The authors investigated the changes of properties and fine... 

_ gtructure of grade 20 steel - 0.19% C, 0.57% Mn, 0-27%Si, 0.016% P and ae 
“).018% S - depending on the time which passed between the termination of hot: 
‘deformation and hardening of the specimens. In conformity with up-to-date =~ 
conceptions of reorystallization processes after hot deformation, it was — 
found that the periods corresponding to the processes of rest, origination —; 
of new grains and collective recrystallization can be sufficiently clearly , 
‘fixed. To obtain stable results in hardening low-carbon steels by rolling be 
heating, the time interval between termination of hot deformation and harden-:... & 
‘ing should ensure sufficient rest and reorystallization, not leading to an SE 


‘earaa/2 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652920017-8" 


"APPROVED FOR RELEASE: aasaniats CIA-RDP86- Dn ToROO rope 7 aUOL7= a 


~~ g/129 3/63/000/o04/oi joa 
The effect of the interval between eve . £004/AL 


extreme growth of grains. This tine interval for the grade 20 steel should : 
amount to 10 - 20 sec. There is 1 Tigures: 


ASSOCIATION: Institut ‘chernoy meget tases! AN USSR (Insti tute: of Ferrous . 
Moeeliueey AS UkrSsR) 
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prof., akademik, retsenzent; SOKOLOV, K.N., doktor tekhn. 
nouk, prof,, retsenzent; DOLZHENKOV, I.Ye., kand. tekhn. 
nauk, dots., retsenzent; SHTEPENKO, V.Z., kand. tekhn.nauk, 
ants, retsenzent; KRAVTSOV, A.F., kand. tekhn. nauk, dots., 
retsenzont; FIL'TSER, G.A., dots., retsenzent; SILICH, A.N., 
st. prepodav., retsenzent; SIUKHIN, A.F., assistent, 
retgenzent; SAVEL'YEV, L.P., assistent, retsenzent 


[Equipment, mechanization and automation of heat-treating 

plants] Oborudovanie, mekhanizatsiia i avtomatizatsiia v 

termicheskikh tsekhakh. Moskva, Metallurgiia, 1964. 467 Pp. 
(MIRA 17:10) 

1. Akadeniya nauk Ukr. SSR (for Starodubov). 
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ture of” processes occurring during the quenching o 
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1. Dnepropetrovskiy metallurgicheskiy institut. 2. AN UkrSsR 
(for Starodubov). 
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Ly AUTHOR: | Starodubor, : 
oS | SOURCE: Metallovedeniye i termicheskaya obrabotka metallov, no. 7, 1965, 40-82 


| | TOPIC TAGS: steel hardening, deformed steel, thermal hardening, low carbon steel, 


i steel tempering ao : Pea an 
a ef. gurvey (based. on. 16 Soviet ead wc rated datezendad). of the 


| ABSTRACT: “This: is: a bri 


z : properties of low-carbon steels following their thermal hardening, *It concludes ‘with ‘a 


i short description of the most economical approach to tempering following hot plastic 
' deformation. The need_for.the mechanization.and automation of the production | of : 
ee | thermally hardened Jow-C_ steels is emphasized. Orig. art. has: Al figure. a 


Z te 
we | ASSOCIATION: Dnepropetrovskiy. institut. chernoy metallurgit (one re 
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Epfect of residual stresses on the deformaticn of seamless rolled 
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heels, Vest. TSNII MSS 24 nc.1:35-37 7 

wheelse Vest. ae s (MIRA 18:6) 

1. Institut chernoy metallurgii AN UkrSSR i Vsasoyuanyy nauchno- 

igsnledovatel'skiy institut zheleznodorozhnogo transporta Mini~ 

sterstva putey soobsheneniya. 
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Transformations during steel quenching. lav. AN SSSR. Met (eek 18:10) 
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1. Dnepropetrovakiy ms tallurgicheskiy institut. 
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; ORG: none fs + / 
TITLE; Use of induction heating in tube drawing /& ' 
| amare atl 


SOURCE: Ukraine. Ministerstvo vysshego i srednego spetsial'nogo abrazovaniya. Metallur- 
giya i koksokhimiya, no. 4, 1966. Obrabotka metallov davleniyem (Metalworking by pressure), 
249-255 


METAL DRAWING, 
‘TOPIC TAGS; ,motor generator set, induction motor, metal tube, hot rolling 


| 
| ; 
| ABSTRACT: The article describes the principles of a new method of the mandrel-free 

| drawing of tubes, suggested by K, F. Starodubov in 1939 and perfeqted by the authors in col- 
| laboration with the personnel of a tube plant. These principles are 1) heating is combined with . 
| deformation, thus eliminating the increase in the metal's hardness and decrease in its plastiz 
| 
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ACC NR: AT6026438 


city -- the disadvantages of cold drawing; 2) the heating is oxygen-free, thus preventing the 
formation of scale on tubes which might otherwise be incurred by merely drawing the tubes at 
‘high temperatures instead of resorting to induction heating; 3) the extent of deformation 
during a single rolling pass is increased to as much as 40% and the hardening of the tube occurs} | 
‘after passage through the drawing ring. These conclusions were verified by operating. tests 

‘of an eight-ton drawing mill which was adapted for operation with an induction heating device. 
| Tubes of 50-52 mm diameter and 2.5 mm wall thickness were heated to 750°C in an inductor 

| through which they passed at the rate of 16-18 m/min. This, together with a drawing speed of 

i30 m/min, assured continuity of the hot drawing process. The inductor, located at a distance 

lof about 6 m from the drawing ring, is represented by a spiral copper tube (65-70 turns) to 

| which high-frequency current is supplied by a_single phase machine motor generator set of the 

i VGO-500-2500 type (500 kw, current frequency 2500 cps, 3,000 r.p.m.)connected to an ATM-~ 
|-700 type induction motor (2500 cps, 600 419 kw). This cp ment was used to draw tubesof 
iyarious dimensions and ste :. makes (EI-459; 30KhGS!*15KhM ‘and other steels) with satisfac- 
itory results (savings of time due to the elimination of intermediate operations such as anneal- 
ling, pickling, copper plating and reduction in the volume of intra-shop manipulations of tubes). 
The surface of the hot-drawn tubes thus obtained, given the use of graphite lubricant, meets : 
the requirements and standards for cold-drawn tubes. It was further established that the aeGrPe, 
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, of deformation during a single drawing pass and the drawing speed of tubes in such cases may 3 
: be further increased without impairing their quality. Orig. art. has: none 
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Problem concerning the increasing of the 
stability of underground mine cable networks. 
no.8:81-82 Ag '62. 


power factor and voltage 
Slektrichestvo 
(MERA 15:7) 
(ulectricity in mining) 
(Zlectric lines--Underground) 
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Factors determining the design and choice of the ee 
compounded excitation of synchronous motors in mine networxs. 


Izv. vys. ucheb, zav.; elektromekh, 7 no.21159-165 ‘64. 


1. Institut "Karagandagiprouglegormash”e 
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STARQDUBOV, V.S., inzh. 
Characteristics of drive mechaniema in machine tools with 
numerical program control, Izv.vys.ucheb.zav.; mashinostr, 
no.92115=120 '62, (MIRA 1632) 


1. Moskovskoye vyssheye tekhnicheskoye uchilishche imeni 
Baumana,. % 
(Machine toods—-Numerical control) 
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AUTHOR: Sere Vv. S. ae 
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ORG: none ff Laine “Bs 


TITLE: Antibacklash reduction secre, for machine tools with numerical program cont 


SOURCE: Vestnik mashinostroyeniya, Us 3; 1966, 18-22 


TOPIC TAGS: metal cutting machine tool, elastic deformation, friction loss," ais 
toughness, transmission gear ; oo 


ABSTRACT; Metal-cutting machine isis with numerical program control fave . 
lately come into wider and wider use. The first models of these units were — 
based on conventional general purpose machine tools with some modernization, a 
and many installations are still being built on this principle. However, oa 
the full potential and all the advantages of numerical machining (primarily | 
machining accuracy) cannot be realized by merely attaching the systemto <-i 
= . | Conventional machine toolse This reduces productivity and limits the range - 
| of effective application for units with numerical programming. . 
One of the principal methods for improving machining accuracy in potens 4 
_ With numerical control is the use of antibacklash mechanisms in the drive 
gears. Backlash in reduction gears is affected by the following basic factorsy’ 
Lateral play in gear engagement, elastic deformations in the gear elements soe 
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“play in the bearings, loose splines end loose shaft keys. Play and ante: Sa 
. deformations in the output elements of the gear chain have the greatest, effect — 
-on backlash. All play in reduction gears may be effectively eliminated by — .. 
creating preliminary tension in the closed kinematic circuit of the system.  — 
‘This also increases toughness of the gear. Preliminary tension increases 
‘friction losses in the system. However, these losses account for only a hee es 
‘slight decrease (from 3 to 10%) in the efficiency of the antibacklash reduction’: 
gears Passive coupling from the structural standpoint is introduced by making.” 
‘the antibacklash unit from two parallel branches- In this case, there will be. :. = j-°: 
oscillations in the preliminary tension if there are inaccuracies in making - °° ©) 
,and assembling the antibacklash units» This results in additional dynamic © 
-loads and irregular rotation of the output shaft. The nature of the oscilla- 
_tions in preliminary tension depends on the nature of the errors made in eee 
manufacturing and assembling the units, while the magnitude depends on rigidity ae 
of the elastic link in the loading device and its position in the kinematic = | 
,chain. The rigidity of the elastic link in the loading device should be chosen : 
‘to conform with the required rigidity of the reduction gear with the lowest ~~ 
possible amplitude for oscillations in preliminary tension in the closed =. Tee 
kinematic circuit of the speed reducer. Engineer N,. J. Petroy took part in the ao) 
research. Orig. art. has: 6 figures and 7 formulas. EJPRS] es 
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ABSTRACT: 


_4n technical aluminium 0.3 to 0.5 mm. Deformation was 


SOV/126- — ~7-5-25/25 
Gindin, I. A-, Khotkevich, V. I. and Starodubov, Ya. D. 


Investigation of the Plastic Properties of Aluminium at Low 
Temperatures (Issledovaniye plasticheskikh svoystv 
alyuminiya pri nizkikh temperaturakh) 


( USSR ) 


Pure aluminium (99.994% Al) and technical aluminium cen- 
taining up to 1% impurities (Si, Mn, Fe) were used for 

the investigation. The specimens were in the shape of 
plates of 2.5 x 2.5 mm cross-section and 17 mo war king 
length, widening at the ends for ease of gripping in the 
testing machine. After grinding and polishing, all specimens 
were annealed in vacuum for one hour at 300°C. The average 
linear grain size in pure aluminium was 1.0 to 1.5 mm, and 


carried out in a vertical-type tensile testing machine using mechanical 
loading, being specially adapted for low temperature work. 
Tensile tests were carried out at 293, 77, 20, 4.2, 2.06 and 
1.4°K. In this apparatus it was possible to carry out 
tensile and compression tests in liquid hydrogen as well as 
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in liquid helium at 4.2°K and below. A temperature of 
less than 4e2°K was obtained by evacuating helium. The 
layout of the apparatus is shown in Fig.l. A study of the 
macro- and microstructure of fractured specimens has 

shown that the nature of plastic deformation of aluminium 
changes fundamentally with change in temperature from 20 = 
4.2°K and belew. Fig-2 shows the microstructure of an 
aluminium specimen (99.994%), fractured at 209K, Figesd 
shows the microstructure of a similar specimen fractured 

at 4.2°K. In Fig.4 the macrostructure of aluminium 
specimens (99.994% Al) fractured at 20°K (a) and 4.2°K 
(b) is shown. In Fig.5 load-extension curves for cylindrical 
specimens of technically pure aluminium of 3mm diameter 
(annealed at 300°C for one hour, grain size 0.3 mm) are 
shown for various temperatures. In Fig.6 load-extension 
curves for flat pure aluminium specimens of 2.5 x 2.5 mm 
section (annealed at 300°C for one hour, grain size 1-1.5 
mn) are shown for various temperatures. Fig.7 shows load- 
extension curves for specimens of technically pure aluminium 
at 4.2°K after various preliminary treatments. In Fig.8 

a micro-interference picture of the polished surface of a 
pure aluminium specimen, deformed at 1.4K. is shown. 
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Fig.9 is a photomicrograph of the polished surface of a pure 
aluminium specimen deformed at 1.4°K. The deflection of a 
scratch at the boundary of large blocks is visible. Fig.10 
shows the deflection of interference lines at the boundary 

of large blocks of a pure aluminium specimen deformed at 
1.4°K. In Figell the dependence of the mechanical properties 
of aluminium on temperature in the range 1.4 to 293°K is 
shown. The authors arrive at the following conclusions: 

1. It has been found that a sharp difference exists in the 
macro- and microscopic nature of plastic deformations of 
specimens of pure aluminium if the temperature at which they 
are strained is changed from 20 to 4.2%K and below. A 
lowering in the temperature of testing leads to an intensifi- 
cation of the inhomogeneity of plastic deformation; i.e. 

to the formation of large blocks the sizes of which exceed 
those of the average metal grain. 

2. The plastic deformation of aluminium at 4.2°K and below 
is characterized by an unstable flow which is expressed the 
more clearly, the lower the testing temperature. Preliminary 
cold working of the specimens intensified the interrupted 
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nature of flow. 
3. At 4.2°K and below the formation of mechanical twins 
is observed in aluminium. It is possible that the instability. 
of plastic flow is associated with the formation of mechanical 
twins. 
4. The mechanical properties of aluminium in the temperature 
range 77-1.4°K have been determined. It has been found 
that the true strength of specimens of pure and technical 
aluminium tested to fracture at 4.2°K are close to one 
another. The ultimate tensile stress o, is practically 
independent of temperature. The residual elongation has 
a maximum in the range 20 to 4.2°K. 
There are 11 figures and 9 references, of which 6 are Soviet 
and 3 English. 
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(Khar'kov Physico-Technical Institute AS Ukr.SSR) 
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SOV/56-35-3-46/61 


Gindin, I, A., Lazarev, Bo Go, 
Starodubov, Ya. D., Khotkevich, V. I. 


Whe Low-Temperature Polymorphism of Metals 


(Nizkotemperaturnyy polimorfizm metallov) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol 35, Nr 3, pp 802 - 804 (USSR) 


In the present paper (unlike the practice adopted by several 
earlier papers dealing with the same subject) the method of 
mechanical tests is used, in which the compression diagram 

of lithium, sodium, cesium, bismuth, and beryllium samples 
with subsequent heating are investigated. Also the varia- 
tions of volume in inverse transformation are recorded. 

These tests were carried out on a one-ton machine with a 
rigid dynamometer, which is suited for carrying out measure- 
ments at helium temperatures, The velocity of deformation 
was constant and amounted to 0,03 mn/sec. A graph gives a 
typical diagram of the deformation in the coordinates "stress - 
absolute compression" for lithium. At 77°K this is the 
melting curve with consolidation of the shape at high degrees 
of deformation. There are no singular points indicating a 
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transformation. If the deformation temperature drops to 
20°K and less (down to 154°K) ; a characteristic discontinuity 
is observed on the curve with a sharp decrease of resistivity 
against deformation. The most direct proof of the polymor-~ 
phous transformation in the tests discussed are the variations 
of volume in inverse transition while the deformed sample is 
being heated. Similar curves were obtained also for sodium. 
In the case of. cesium no polymorphous transformation is 
observed on the deformation diagram even at 1,4°K. Neverthe- 
less, the shape of the curve of heating allows us to conclude 
that, to a small extent, such a transformation actually exists. 
This behavior of the three alkali metals is apparentiy ccn- 
nected with the reduction of characteristic temperatu:e and 
leads to the conclusion that polymorphism exists in the 
entire group of alkali metals. The discontinuity of stress 
in the compression diagram is observed also in the case of 
beryllium at temperatures of 4,2°K and less. All this seems 
to indicate an extensive occurrence of low-temperature poly- 
morphism, which is observed in the case of tin, sodiun, 
lithium, cesium, bismuth, and beryllium. There are 2 figures 
Card 2/3 and 6 references, 4 of which are Soviet. 
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Low temperature plastic breakdown of large-grain iron. Fiz.tver. 
tela 1 no.12:1794-1800 D '59, (MIRA 13:5) 


1. Fiziko-tekhnicheskiy institut AN USSR, Knar'kov. 
(Iron--Metallography) 
(Deformations (Mechanics )) 


Teta = Tees ee rte wrens Soa = a 
Gj WTA Sores OSs STE ELIE Na WSEAS ESOS Fs BA NE ct a gS Se RSIS IS BAG SEATS Sa Ti a ta A SE EONS BER Te OES 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652920017-8" 


ESS SPL CO LMT CS SEP SR I A ES ES 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652920017-8 


Bd terrae 


fe 
GARBFR, R.I.; GINDIN, I.A.; STARODUBOV, Ya.D. 


Thermal hardening of twinned layers of iron crystals, Fiz.tver. 
tela 1 no.12:1801-1805 D '59, (MIRA 13:5) 


1. Fiziko-tekhnicheskiy institut AN USSR, Khar'kov. 
(Iron--Heat treatment) 
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8/181 /60/002/06/06/050 
18.750 B122/B063 


AUTHORS: 


TITLE: Slippage Along the Boundaries of Twins During Direct and 
Reciprocal Twinning’ of Iron 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 6, pp. 1070 - 1081 


TEXT: The present paper describes some peculiarities of deformation” occur- 
ring in direct and reciprocal twinning of iron on the boundaries of these 
twins. It was the aim of the authors to find the cause of the different be- 
havior of the interfaces under static load. Preceding papers (Refs. 1 and 2) 
‘have shown that the twin layer became thicker, and that one interface of 

the twin layer remained immobile, while the other was shifted. For their 
study . the authors used iron (degree of purity: 99.99%, grain diameter: 

2 - 2.5 mm) which was annealed for five hours at 800° after polishing the 
boundary faces. A multistage deformation at the temperatures of liquid nitro- 
gen was carried out on the samples with room-temperature heating in between. 
It was thus possilbe to observe the appearance and disappearance of the twin 
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double layer, as well as its poundary shift with increasing load. The deforma- 
tion to be reached per deformation step was chosen from 0.1-0.5%. Changes 
were observed by the microinterferometric method with a microscope of the 
type MUY-4 (MII-~4) and by variations arising in the etched lines. Experi- 
ments established that the lines suffer a break on compression and are 
displaced on a boundary plane. This displacement was likewise observed on 
the break of the interference stripes on one Boundary. The displacement, 
however, did not increase with further increasing load. If the displacement 
was missing in the initial deformation stage (it could not be observed on 
all identical boundary layers of a twin system), it did no more arise on 
any further intensification of the deformation. It is concluded therefore 
that the slippage along the plane (112) must take place before the twin 
formation, i. e. while the lattice changes over to the twin formation. An 
"accomodation region" often forms besides the displacement on the slip 
plane, Still, one phenomenon does not necessarily entail the other. Slip- 
age occurs in the direction [114], which coincides with the direction of 
@ianlacement in the twin formation. The twin layers again disappear with 
load having an inverse sign (so-called mutual twin formation). The critical 
3 for the reciprocal twin farmnticr ts somewhat higher than that of 
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the direct twin formation. A table offers data on the twin formation for 
direct and reciprocal twins. Various explanationa for the formation and 
removal of twins are discussed. The authors finally thank R. I. Garber and 
B. G, Lazarev for their discussions. There are 9 figures, 1 table, and 7 
references: 5 Soviet, 1 German, 1 British 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR Khar'kov (Physicotech- 


-—_Hical Institute of the AS UkrSsR, Khar'kov) 
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B122/B06 
18.8200 /2085 
AUTHORS: Garber, R. I., Gindin, I. A., Lazarev, B. G., Starodubov, Ya.D. 


TITLE: Low-temperature Recrystallization of Copper 
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 6, pp. 1096 = 1098 


TEXT: The authors of the present article studied the récrystallization of 
copper which was first deformed at the temperatures of liquid hydrogen and 
nitrogen, and was then subjected to recrystallization at room temperature. 
Tubular copper samples (diameter: 1.5 mm; wall thickness: 0.45 mm) were 


used. The samples were first annealed at 800°C for 8 hours (at 10°" torr). 
Special care was devoted to the perfect cleanliness of the inner wall of 
the tube. The sample was deformed in vacuo at. 20 and 4.2°K perpendicular to 
the tube axis until the inner walls touched, and further, until the plastic 
deformation 9 = 23 %. The sample was then heated at low: pressure, and kept 
at room temperature for 10 = 15 hours. Recrystallization was observed on & 
cut 3f the cross section of the tubes after deep etching, by using a metal- 
lographical microscope of the type MMM-6 (MIM-6) (Figs. 1 and 2). Small 


Card 1/2 Xl 
eel eae 
SUE BEE 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652920017-8" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652920017-8 


Gaericuieeeazs ss 


81621 


Low-temperature Recrystallization of Copper s/181/60/002/06/09/050 
B122/BvU63 


bridges of recrystallization grains were observed along the contact planes. 
With dropping deformation temperature the number of outgrowing grains in- 
creased. The experiments showed that copper deformed at low temperatures 

is well recrystallizable already at room temperature, and that the idea of 
temperature threshold of recrystallization is a preliminary one, i.e., when 
constructing the recrystallization diagram it is necessary to consider the 
temperature at which the plastic deformation is activated. There are 2 
figures and 6 Soviet references. 
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TITLE: Discontinuous character of plastic deformation at low 


temperatures 
PERIODICAL: Fizika tverdogo tela, v. 3, no. 3, 1961, 920-925 


MEXT: The discontinuous character of plastic deformation of orystalline 
bodies has been known long (aA. Fo. Ioffe, Ehrenfest, M. V. Klassen- 
Neklyudova), and the various effects of discontinuous deformation have been 
investigated many times. In the authors! view, however, this problem has : 
not yet been studied in detail, which is the purpose of the present work. 
Elongation and compression diagrams of the following metals were recorded 
by a machine equipped with a sensitive, rigid dynamometer between 1.4 and 
779K and at a deformation rate of 30 p/sec: aluminum, beryllium, bismuth, 
tungsten, iron, cadmium, potassium, lithiun, Magnesium, molybdenum, copper, 
sodium, nickel, tin, lead, antimony, silver, mercury, tantalum, titanium, 
chromium, cesium, zinc, zirconiur, and uranium. In this connection, it was 
necessary to classify the deformation jumps and to make a detailed study of 
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a new kind of faults which are important at 4,2°K and below this tempera- 
ture. The principal results of these investigations are published here. 
The discontinuity of the low-temperature deformation is essentially caused 
by: 1) mechanical twinning, 2) polymoryious transitions, 3) peculiarities 
of the plastic deformation of high-purity metals (mechanical recrystal- 
lization, sliding along the grain faces, twinning), 4) relaxation proces~ 
ses with a regular increase of jumps. These four cases were investigated 
individually. Figs. 1, 2, and 3 show the diagrams of deformations on 
mechanical twinning (1), polymorphous transition (2), and of relaxative 
jumps (3). These diagrams were recorded by the computer machine. Ad 1: 
The authors studied the extension elongation of coarse-grained iron of 
99.99% purity at 77°K. The jumps are only caused by twinning processes. 
The kind of the effect depends largely on the grain size. Fine-grained 
material showed no twinning jumps. Jumps of this kind can thus be prevent- 
ed by an adequate thermomechanical treatment of the material. Ad 2: 

Jumps due to polymorphous transitions occur in the compression of Li or 
Na. Fig. 2 shows diagrams obtained for Li (purity of 99.93%) at 20 (1)y 
4.2 (2), and 1-4°K (3)- The transition into the stable low-temperature 
modification takes place after 4 certaft-degree of deformation has been 
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s accompanied by the occurrence of considerable faults. These 
jumps occur formation takes place below the temperature of ‘the 
polymorphous transition. purity metals, such as Al (99.994%) . 
and Fe (99.99%) show mechanical recrystallization within the range of 
helium temperatures, i.e., grains are formed, which are larger than the 
initial ones. She process is somehow similar to mechanical twinning. Ad 4: 
Whereas the effects described above occur only under certain conditions, all: 
the metals investigated show deformation jumps at sufficiently Low tempera- 
tures and a corresponding stress strain, which are due to relaxation | 
processes. These are characterized by a certain rule (Fig. 3 shows it for. 
Fe (99.99% pure) at 4.2°K) They are due to the fact that elastic eneréy 
accumulates and is released at a certain value. For some of the metals 
examined here, & table contains the temperature and the degree of deforma- 
tion eat which the elongation process takes place discontinuously and regular- 
ly. In some metals, an increased elevated strain stress corresponds to an 
elevated temperature (e.g, in the case of Na), but there is still a tempe rar 
ture threshold above which no such jumps will appear any longer, not even at ~ 
maximum stressy (for Na, @-&+s above 20°K). The rules governing the jumps 


are observable poth during compression and elongation. There are 7 figures; 
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